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Fusarium head blight (FHB), caused by Fusarium graminearum Schwabe [teleomorph: Giberella zeae Schein.
(Petch)], Iis recognized as one of the most destructive diseases of wheat (Triticum aestivum L. and T. durum L.) and

barley (Hordeum vulgare L.) worldwide. The influence of Fhbl (chromosome 3BS) and QFhs.nau-2DL (2DL) on FHB

resistance in wheat populations was investigated. The utility of F, populations as indicators of expression levels of

guantitative trait loci (QTL) prior to extensive backcrossing is explored in this study.

MATERIALS AND METHODS

Four high yielding FHB susceptible KY breeding lines were crossed with
VAO1W-476 (two FHB resistance QTL plus native resistance) to generate
backcross and forward cross progeny. F, individuals were genotyped and
analyzed according to resistance alleles of each QTL.

Effectiveness of QTL in reducing FHB In F,.; lines was assessed in a misted,

Inoculated scab nursery. Traits measured includec
Incidence, FHB Index (Severity * Incidence) and F

Rating (1-9), Severity,
DK (Fusarium damaged

kernels). FDK and DON (deoxynivalenol) were predicted with Near Infrared
Reflectance (NIR, Perten Instruments, DA7200). FDKNIR and DONNIR

measurements were compared with actual values.

BC,F; progeny from four genetic backgrounds were grown in a 2 rep RCB
yield test in Lexington, KY, 2011 and 2012. The Solvent Retention Capacity
(SRC) and Sedimentation (SDS) tests utilized the ability of whole wheat meal
to retain different solvents to evaluate wheat quality including gluten

strength. Population 2 lines were screened wit

n 961 Diversity Array

Technology (DArT) and the results were used to estimate the percentage of

recurrent parent in each backcross derived line.

Associations with resistance and agronomic traits were analyzed using SAS
9.3. Backcross and F, derived progeny were compared for suitability as
breeding populations.

RESULTS AND DISCUSSION
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* Results suggest that although these lines have a scab resistant parent with poor agronomic performance, one

packcross Is enough to restore high yield potential (Table 1).

 Populations 1 to 7 had 19, 23, 13, 42, 13 and 58 %, respectively, of lines with yields not significantly different
(P<0.05) from the commercial checks used in the experiment.

« R?for disease traits in the scab nursery ranged from 55 to 77 %.

Table 1. Yield and test weight of BC,F; lines, over 3 environments (2011 and 2012).

Population Pedigree

(KY99C-1051-03-1/

VAO1LW-476 // KY99C-

1 1051-03-1)

(KY9Q7C-0321-05-
2//KY97C-0321-05-
2 2/NVAO1WA76)

(KY97C-0519-04-
05//KY97C-0519-04-
3 O5/\VAO1WA76)

(KY97C-0540-01-
03//KY97C0540-
4 0103/\VAO1WA76)

(KY98C-1446-02-1 /

VAO1LW-476 // KY98C-

S 1446-02-1)

(KY97C-0508-01-

O1A/KYO7C-0508-01-

S O1A/NAOLIWAT76)

(KY98C-1474-02/

VAO1LW-476 // KY98C-

7 1474-02)
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Figure 1. Relationship between yield and
percentage of recurrent parent measured
with DArT in population 2, BC,F; lines,

y=0.231x + 51.331
R?=0.2634
r=0.513
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over 3 environments (2011 and 2012).
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Table2. Means for FHB traits evaluated in F,.; lines according to the presence of resistance (R) or susceptible (S) alleles at QTL (Fhb1 and 2DL), Lexington, KY, 2012.

RATING SEVERITY INCIDENCE FHBINDEX FDKNIR DONNIR

(1-9)

POP2 (KY97C-0321-05-2/VAO1WA476)

= S 112 1.9 * 15.6 NS 31.1 NS 5.5 NS 10.2 * o.5 NS 14.7 *
R 78 1.4 16.8 30.1 6.2 9.1 8.8 13.9
o S 92 1.8 * 16.0 NS 31.1 NS 6.0 NS 10.6 * 9.6 NS 14.8 NS
R 98 1.7 16.1 30.3 5.6 8.9 8.9 14.2
* NS NS NS * NS *
Frbiezon 5 S0 1S e Sy o 0 02 5
POP3 (KY97C-0519-04-05/\VAO1WA76)
el S 87 2.1 NS 13.5 NS 36.3 NS 5.4 NS 8.3 NS 6.4 NS 10.5 NS
R 78 2.2 29.0 32.4 7.3 8.6 6.1 10.0
e S 89 2.5 ** 27.7 NS 38.7 ** 7.8 NS Q.2 ** 7.1 ** 11.2 **
R 76 1.8 12.7 29.5 4.4 7.5 5.2 9.2
* NS * NS * Fx Fx
FrbrezoL S 5L 2 s e > > i e
POP4 (KY97C-0540-01-03/\VA0O1WA476)
el S 160 2.4 ** 13.2 NS 36.7 ** 5.5 ** 7.4 ** 6.8 * 11.1 NS
R 112 1.8 12.2 31.1 4.2 6.3 6.2 10.6
oL S 152 2.2 NS 13.2 NS 35.3 NS 5.1 NS 7.6 ** 7.0 ** 11.7 **
R 120 2.1 12.4 33.2 4.8 6.1 6.0 0.9
NS NS
S e S 90 2.5 * 13.0 37.1 ** 25.0 8.2 ** 7.2 ** 11.9 **
R 50 1.8 12.9 29.0 21.7 5.7 5.6 0.5
POP6 (KY97C-0508-01-01A/VVA01476)
Ehbi S 112 1.9 ** 15.6 NS 31.2 NS 5.5 NS 10.2 * 9.5 NS 14.9 **
R 78 1.4 16.8 30.1 6.3 .1 8.8 13.9
oL S o2 1.8 NS 16.0 NS 31.1 NS 6.0 NS 10.6 ** 9.6 NS 14.8 NS
R 98 1.7 16.1 30.3 5.6 8.9 8.9 14.2
NS NS NS
-~ S 50 1.9 ** 15.5 28.6 6.2 11.1 ** 28.9 * 30.1 **
R 36 1.3 17.0 31.0 5.7 8.1 25.1 23.3

*, **: p< 0.05 and 0.01, respectively. NS : not significant.

« Correlation between Wheat meal Flour Protein and Flour Softness Equivalent predicted by NIR was — 0.33. As

expected, whole grain NaCO SRC was negatively correlated with Flour Yield (r = - 0.72). SDS was associated with
_actic Acid SRC (which predicts gluten strength (Guttieri et al 2001), with correlations around r = 0.4 among all 7
populations.

* Fhbl individually reduced FDK in 3/ 4 populations. 2DL individually reduced FDK in all populations (Table 2).

 FDK was significantly reduced by the presence of Fhbl + 2DL by 20, 16, 31 and 27 % in populations 2, 3, 4 and 6,
respectively. Rating was significantly reduced by the presence of resistance alleles.

« Correlations between FDKNIR and actual FDK were 0.77, 0.67, 0.71 and 0.53 for populations 2, 3, 4 and 6,
respectively. Correlations between DONNIR and FDK were 0.74, 0.68, 0.62 and 0.55 for populations 2, 3, 4 and 6,
respectively.

« Significant QTL effects on FDK were also detected using NIR in populations 3, 4 and 6.

CONCLUSIONS

F, populations should be used for genotyping, ensuring QTL are effective before extensive backcrossing. Fhbl and
2DL often reduced disease and will remain important in our marker-assisted selection. Our preliminary results
Indicated that BC, populations may be a useful source of breeding lines.
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